Effects of pertussis toxin on opioid regulation of catecholamine release from rat and guinea pig brain slices.
Opioid agonists selective for mu-, delta-, and kappa-receptors are all capable of regulating the stimulated release of noradrenaline from three terminal fields (cortex, hippocampus, and cerebellum) of the noradrenergic projections from locus coeruleus in the guinea pig brain. Intracerebroventricular injections of pertussis toxin abolished the ability of a mu-selective agonist and of a delta-selective agonist to inhibit stimulated noradrenaline release, but left unaffected the concentration-related inhibition of NE release by a kappa agonist. Thus, mu- and delta-receptors have been shown to be coupled to their effector system in these noradrenergic neurons via guanyl nucleotide binding proteins (G proteins) which are sensitive to pertussis toxin, while kappa-receptors in the same neurons appear to be coupled through a different mechanism which is significantly less sensitive to pertussis toxin. In contrast to opioid receptor regulation of noradrenaline release in guinea pig hippocampus, mu-, but not delta- or kappa-agonists are capable of regulation of stimulated noradrenaline release from rat hippocampus and cortex, and kappa-, but not mu- or delta-agonists are capable of inhibiting the stimulated release of dopamine from rat striatum and cortex. Pertussis toxin injections significantly attenuated mu-agonist inhibition of noradrenaline release, but had no effect on the ability of a kappa-selective agonist to regulated dopamine release, confirming the insensitivity of the kappa-receptor-effector coupling system to pertussis toxin.